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Description 
SIDE AIRBAG FOR A VEHICLE 

Cross Reference to Related Applications 

[0001] The present invention claims priority to U.S. Provisional 

Application No.60/461,927, filed March 14, 2003, entitled 
"COMPACTIBLE SIDE AIRBAG SHAPE FOR OCCUPANT PRO- 
TECTION", the disclosure of which is incorporated by ref- 
erence herein. 
Background of Invention 

[0002] The present invention relates generally to supplemental 

restraint systems for protecting occupants of vehicles, and 
more particularly to a supplemental restraint system hav- 
ing a side airbag with a construction that improves the 
safety of the occupants. 

[0003] Supplemental restraint systems (SRS) in vehicles are well 
known. A typical SRS includes one or more crash sensors 
and one or more airbags that are deployed when the crash 
sensors detect a vehicle impact event. Specifically, the 
crash sensors detect a vehicle impact event as defined by 



a series of predetermined parameters, e.g. a threshold G 
level. During this event, the SRS usually causes one or 
more of the airbags to suddenly inflate. Typically, the sys- 
tem holds gas within the airbag for a predetermined 
amount of time and then permits the gas to be forced out 
of the airbag. The occupant can force gas out of the in- 
flated airbag when he is forced onto the airbag. As a re- 
sult, the airbag can absorb a portion of the energy associ- 
ated with the impact and decrease the risk of injury to the 
occupant. 

[0004] Conventional side airbag construction typically includes 
an upper portion in open communication with a lower 
portion. The upper portion typically is intended to protect 
the occupant's shoulders while the lower portion ordinar- 
ily is utilized for protecting the occupant's ribs and re- 
maining thorax region. This construction typically has a 
constant thickness from the upper portion to the lower 
portion. As is known, the pressure within the airbag re- 
mains relatively constant throughout the airbag. For this 
reason, the upper portion and the lower portion apply the 
same amount of pressure to the occupant's shoulders and 
ribs. 

[0005] a drawback of existing side airbags is that its uniform 



thickness may not adequately protect the occupant. 
Specifically, during the initial stages of a side impact 
event, the occupant's shoulder can be pressed laterally 
into the side airbag so as to force gas from the upper 
portion of the airbag into the lower portion of the airbag. 
As a result, the lower portion can be momentarily inflated 
thicker than the upper portion and contact the occupant's 
ribs. It is understood that the occupant's shoulder can 
withstand a substantially stronger blow without injury 
than the ribs can. For this reason, the lower portion may 
inflate outward and deflect the occupant's weaker ribs to- 
ward the center of the vehicle. Such a result can produce a 
substantial amount of spine shear and possibly injure the 
occupant. 

[0006] one proposed solution requires that the overall bag pres- 
sure is decreased by utilizing a lower-powered inflation 
device. However, the decreased airbag pressure may allow 
the upper portion of the airbag to become completely col- 
lapsed thereby allowing the occupant's shoulder to be 
contacted by door intrusion. As a result, the door intru- 
sion can cause excessive shoulder deflection and possibly 
injure the occupant. 

[0007] Therefore, a need exists for a side airbag having a con- 



struction that sufficiently decreases the risk of injury to 

the occupant. 
Summary of Invention 

[0008] The present invention provides a side airbag for a supple- 
mental restraint system of a vehicle. The side airbag is an 
inflatable bag comprised of a shoulder-receiving portion 
and a thorax-receiving portion that extends from the 
shoulder-receiving portion. This airbag is moveable be- 
tween a deflated configuration and an inflated configura- 
tion. In the inflated configuration, the thorax-receiving 
portion is sized thinner than the shoulder-receiving por- 
tion in a lateral direction. 

[0009] one advantage of the present invention is that a side 

airbag is provided that distributes a greater portion of the 
vehicle impact energy to an occupant's shoulders instead 
of the occupant's weaker, more injury-prone thorax. 

[0010] Another advantage of the present invention is that a side 
airbag is provided that can be readily implemented with 
existing supplemental restrain systems. 

[001 1] yet another advantage of the present invention is that a 
side airbag is provided that has a simple construction 
which can require substantially low manufacturing costs. 

[0012] other advantages of the present invention will become 



apparent upon considering the following detailed descrip- 
tion and appended claims, and upon reference to the ac- 
companying drawings. 
Brief Description of Drawings 

[0013] For a more complete understanding of this invention, ref- 
erence should now be made to the embodiments illus- 
trated in greater detail in the accompanying drawings and 
described below by way of the examples of the invention: 

[0014] FIGURE 1 is a partially cutaway side view of an automotive 
vehicle having a supplemental restraint system with an in- 
flated side airbag integrated therein, according to one 
embodiment of the present invention. 

[0015] FIGURES 2A-2D are schematic views of an occupant within 
an automotive vehicle, illustrating a side airbag deploy- 
ment sequence, according to one embodiment of the 
present invention. 

[0016] FIGURE 3A is a plan view of an inflated side airbag, ac- 
cording to one embodiment of the present invention. 

[0017] FIGURE 3B is an exploded view of the inflated side airbag 
shown in FIGURE 3A, illustrating a plurality of tethers cou- 
pled to the airbag. 

[0018] FIGURES 4A-4B are cross-sectional views of an inflated 

side airbag, illustrating the deformation of the side airbag 



during a side impact event, according to one embodiment 
of the present invention. 

[0019] FIGURE 5A is a plan view of an inflated side airbag, ac- 
cording to another embodiment of the present invention. 

[0020] FIGURE 5B is a perspective view of the inflated side airbag 
shown in FIGURE 5A. 

[0021] FIGURE 5C is a partially cutaway bottom view of the in- 
flated side airbag shown in FIGURE 5A; and. 

[0022] FIGURES 6A-6B are cross-sectional views of an inflated 

side airbag, illustrating the deformation of the airbag dur- 
ing a side impact event, according to another embodiment 

of the present invention. 
Detailed Description 

[0023] | n the following figures, the same reference numerals are 
used to identify the same components in the various 
views. 

[0024] The present invention is particularly suited for a supple- 
mental restraint system, which utilizes a side airbag for 
decreasing the risk of injuries to occupants during a side 
impact event. In this regard, the embodiments described 
herein employ structural features where the context per- 
mits. However, it is understood that a variety of other em- 
bodiments without the described features are contem- 



plated as well. For this reason, it follows that the invention 
can be carried out in various other modes and utilized for 
other suitable applications as desired. 

[0025] Referring to Figure 1, there is shown a side view of an au- 
tomotive vehicle 10 having a supplemental restraint sys- 
tem (SRS) 12 with a deployed side airbag 14, according to 
one embodiment of the invention. In this embodiment, the 
SRS 12 includes a crash sensor 16 for detecting a vehicle 
impact event, e.g. a side impact event. However, it will be 
appreciated that the crash sensor 16 can instead detect 
various other impact events, e.g. a front-end crash event. 

[0026] Furthermore, in this embodiment, the crash sensor 16 is 
an accelerometer integrated within a microchip. This ac- 
celerometer is utilized for closing a mechanical switch 
when the accelerometer is subjected to a minimum lateral 
pulse. For example, the accelerometer may cause the me- 
chanical switch to close when a crash test barrier of a pre- 
determined mass strikes the side of a vehicle at minimum 
speed of approximately 10 mph. In this respect, the ac- 
celerometer closes a switch within the crash sensor 16 
and allows the crash sensor 16 to detect the side impact 
event. 

[0027] The crash sensor 16 is electronically coupled to an infla- 



tion device 18 for sending an electrical signal to the infla- 
tion device 18 when the switch is closed. In this regard, 
the crash sensor 16 actuates the inflation device 18 dur- 
ing the side impact event. This inflation device 18 in- 
cludes a solid propellant, e.g. a mixture of sodium azide 
and potassium nitrate, which is ignited by the electrical 
signal. The ignited propellant produces nitrogen gas for 
inflating a side airbag 14, which is coupled to the inflation 
device 18. 

[0028] As illustrated in Figure 1, the side airbag 14 is integrated 
within an outboard side of a vehicle seatback 20. How- 
ever, it is understood that the side airbag 14 can instead 
be integrated within a vehicle door 22 as desired. It will 
also be appreciated that the airbag can be positioned or 
integrated within various other suitable portions of the 
vehicle 10. 

[0029] Referring now to Figures 2A-2D, there are shown 

schematic views of an occupant, depicting the occupant 
being forced into a side airbag 14, according to one em- 
bodiment of the invention. Within approximately six mil- 
liseconds after impact, the crash sensors 16 determine 
whether a vehicle impact event has occurred. If the crash 
sensors 16 detect an impact, then the crash sensors 16 



cause the inflation device 18 to inflate the side airbag 14. 
At approximately nine milliseconds after the impact, the 
side airbag 14 breaks out of the vehicle seatback 20 and 
begins to inflate. At approximately fourteen milliseconds, 
the airbag 14 is fully deployed and inflated. Between four- 
teen milliseconds and forty-five milliseconds after the im- 
pact, the inflation device 18 maintains the airbag in a fully 
inflated configuration at a pressure of about twenty-five 
to thirty psi. Thereafter, the inflation device allows nitro- 
gen gas to be forced out of the bag as the occupant is 
forced into the airbag 14. It will be understood that the 
times described above are merely exemplary and can vary 
as desired. 

[0030] The side airbag 14 includes a shoulder-receiving portion 
24 and a thorax-receiving portion 26 extending from the 
shoulder-receiving portion 24. With particular attention to 
Figures 2C and 2D, it can be seen that the thorax-re- 
ceiving portion 26 does not further inflate inboard or oth- 
erwise increase in thickness as the occupant's shoulder is 
forced into the shoulder-receiving portion 24. This fea- 
ture is advantageous because it decreases the risk of the 
side airbag 14 contacting the occupant's thorax, deflect- 
ing the occupant's thorax inboard, and injuring the occu- 



pant. 

[0031] Referring now to Figures 3A and 3B, there is shown a side 
airbag 14, according to one embodiment of the invention. 
This side airbag 14 is comprised of an inboard cloth panel 
28 and an outboard cloth panel 30, which is attached to 
the inboard cloth panel 28. These panels 28, 30 are sewn 
or otherwise attached to each other along their periph- 
eries at one or more seams 36 to form an inflatable bag. 
The inboard cloth panel 28 is intended to contact the oc- 
cupant as he is forced into the airbag 14. The outboard 
cloth panel 30 is intended to contact the vehicle door 22 
and receive any door intrusion. 

[0032] | n one embodiment, each of the panels 28, 30 have a 

height of approximately three hundred (300) millimeters 
and a width of approximately three hundred fifty (350) 
millimeters when the airbag 14 is flat and deflated. How- 
ever, it is understood that the panels can have various 
other suitable dimensions as desired. Additionally, these 
panels 28, 30 are comprised of a 420 Dania material. 
Nonetheless, it is contemplated that the panels can in- 
stead be comprised of 630 Dania material or various other 
suitable materials as desired. 

[0033] As best shown in Figures 3B, 4A, and 4C, the side airbag 



14 further includes one or more tethers 32 having oppos- 
ing ends for respectively attaching the inboard cloth panel 
28 of the thorax-receiving portion 26 to the outboard 
cloth panel 30 of the thorax-receiving portion 26. In the 
embodiment shown in Figure 3B, the tethers 32 are inte- 
gral parts of a one-piece cloth panel 34. However, it is 
understood that the tethers can instead be individual 
straps with opposing ends that are respectively attached 
to the inboard and outboard cloth panels 28, 30. 

[0034] The tethers 32 are arranged in an upper row 33 and a 
lower row 35. The tethers 32 in the upper row 33 are 
sized longer than the tethers 32 in the lower row 35. In 
this regard, the tethers 32 are arranged for providing an 
airbag with a teardrop or wedge-like cross section when 
the airbag is fully inflated. In addition to this arrange- 
ment, it will be appreciated that the tethers can be sized 
various other suitable lengths and configured in a variety 
of other suitable arrangements as desired. 

[0035] with particular attention to Figures 4A and 4B, it can be 

seen that the tethers 32 prevent the thorax-receiving por- 
tion 26 from inflating beyond a predetermined thickness 
approximately equal to the length of the tethers 32. This 
feature prevents the thorax-receiving portion 26 of the 



side airbag 14 from inflating further inboard when the 
shoulder-receiving portion 24 is compressed by the occu- 
pant's shoulder. As a result, the occupant's shoulders can 
absorb a substantial portion of the vehicle impact energy 
before any of the energy is transferred to the occupant's 
thorax. In other words, the tethers 32 limit the expansion 
of the thorax-receiving portion 26 and protect the occu- 
pant's typically weaker thorax. In one embodiment, the 
occupant's thorax may contact the thorax-receiving por- 
tion 26 only after the occupant's shoulder has been forced 
substantially into the shoulder-receiving portion of the 
airbag 14. 

[0036] By way of example, each of the tethers 32 in the upper 

row 33 may be sized about eighty (80) millimeters and the 
tethers in the lower row 35 can be sized about thirty (30) 
millimeters in length. Accordingly, the tethers 32 can limit 
the thickness of the thorax-receiving portion 26 when the 
airbag 14 is fully inflated. Moreover, the shoulder-receiv- 
ing portion 24, which has no tethers coupled thereto, can 
inflate to a maximum thickness of approximately one 
hundred twenty (120) millimeters. In addition to these ex- 
emplary dimensions, it is contemplated that the tethers, 
the thorax-receiving portion, and the shoulder-receiving 



portion can be sized according to a variety of other suit- 
able dimensions as desired. 
[0037] Referring now to Figures 5A-5C, there is shown a side 
airbag 14', according to another embodiment of the in- 
vention. This side airbag 14' has a shoulder-receiving 
portion 24 and a thorax-receiving portion 26' extending 
form the shoulder-receiving portion 24". The thorax- 
receiving portion 26' includes one or more seams 36 of 
stitching, which attaches the inboard cloth panel 28' di- 
rectly to the outboard cloth panel 30'. As best shown in 
Figures 6A and 6B, these seams 36 are similar to the teth- 
ers 32 described in the previous embodiment in that the 
seams 36 limit the expansion of the thorax-receiving por- 
tion 26'. As a result, the thorax-receiving portion 26' does 
not contact the occupant's thorax until after the shoulder- 
receiving portion 24' has been substantially compressed 
by the occupant's shoulder. This feature is beneficial be- 
cause the occupant's shoulder is stronger and better 
suited for receiving a substantial amount of the impact 
energy than the occupant's thorax. In this regard, the oc- 
cupant's thorax can be pressed into the thorax-receiving 
portion 26' only after the shoulder has been subjected to 
a maximum threshold of force that may otherwise injure 



the occupant. 

[0038] similar to the previous example of airbag dimensions, the 
seams 36 can limit the thickness of the thorax-receiving 
portion 26' to approximately fifty (50) millimeters when 
the airbag 14' is inflated. Moreover, the shoulder-receiv- 
ing portion 24', which is not restricted by the seams, can 
expand to a thickness of approximately one hundred 
twenty (120) millimeters. 

[0039] | n addition to the embodiments described herein, it is 

contemplated that various other constructions can provide 
for an airbag that retains a teardrop or wedge-like shape 
as the occupant's shoulder is forced into the airbag. 

[0040] while particular embodiments of the invention have been 
shown and described, it will be understood, of course, 
that the invention is not limited thereto since modifica- 
tions may be made by those skilled in the art, particularly 
in light of the foregoing teachings. Accordingly, it is in- 
tended that the invention be limited only in terms of the 
appended claims. 



